I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Diagnostic cytology is the scientific art of interpretation of cells from human body that exfoliate or are removed from their physiologic milieu. During the last two decades, cytology laboratories have experienced a dramatic increase in the number and types of specimens received for cytological evaluation.

Accurate cytological interpretation of cellular material is dependent on (1) methods of specimen collection, (2) fixation and fixatives, (3) preservation of fluids specimens prior to processing, (4) preparation of material for microscopic examination and staining, and (5) mounting of the cell sample.

The most commonly used procedures for cytological sample preparation are: (1) direct smear on glass slides, (2) cytocentrifuge preparation, (3) simple centrifugation, and (4) preparation of cell blocks. With the ordinary centrifuge, the problem of insufficient material has been frequently observed and better results can be obtained using cytocentrifuge.\[[@ref1]\] The cell block method should be used for processing all residual material remaining after cytological preparations.\[[@ref2]\]

The present study has been undertaken to evaluate and compare the relative efficiency of cell retrieval, preservation of cell morphology, and diagnostic accuracy of cytocentrifuge and cell block preparations in processing body fluids and urine specimens.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

The present study analyzed 180 fluid samples, including aspirations from pleural cavity, peritoneal cavity, pelvis and female genital tract as well as urine specimens. These specimens were processed by cytospin and cell block techniques and the slides were studied and compared for cell retrieval, preservation of cellular morphology, and diagnostic accuracy. A detailed patient history and records of relevant investigations were also obtained in each case.

Processing of fluid samples by cytospin method {#sec2-1}
----------------------------------------------

Fresh samples were collected in anticoagulant vials. For nonhemorrhagic fluids the anticoagulant used was ethylenediaminetetraacetic acid (EDTA), whereas heparin was preferred for hemorrhagic fluids. The samples were loaded into an automated cytospin machine (Shandon cytospin 4, Thermo Electron Corporation, Pittsburgh, USA) following the manufacturer\'s instructions and centrifuged at 500--700 revolutions per minute (rpm) for 5 min. Slides prepared by cytospin technique were fixed by immersing in 95% ethyl alcohol for 20--30 min.

Processing of fluid samples by cell block method {#sec2-2}
------------------------------------------------

The cell blocks were prepared by the fixed sediment technique.\[[@ref2]\] The fluid samples were centrifuged at 3000 rpm for 10 min using a Remi centrifuge to obtain sediment; the sediment was allowed to stand undisturbed for a time period ranging from 2 h to overnight. The supernatant was decanted and the tube was allowed to drain on a filter paper. The residual sediment or fibrin clot was then dislodged using a spatula and wrapped in filter paper, placed in a cassette, and fixed in 10% formalin. This was followed by paraffin embedding and blocks preparation. Then, 4 to 6 μm thick sections were then cut and mounted on albuminized glass slides.

Following routine laboratory protocol, the cytospin smears were stained with hematoxylin and eosin (H and E) and Papanicolaou (Pap) stains, while the cell block sections were stained with H and E. Periodic acid Schiff stain (PAS) was applied wherever required.

The difference between the two techniques---cytospin and cell block method---was statistically tested for significance by "Z" test for proportion.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

A total of 180 cases were analyzed in the present study. Majority of the patients were females (109 cases) and the age ranged from 15 to 70 years. These included 74 samples of pleural fluid, 70 samples of peritoneal fluid, 24 urine specimens, and 12 samples of miscellaneous fluids. All the 180 samples were processed by cytospin method and cell block technique, and diagnosis was rendered on the slides thus prepared \[[Table 1](#T1){ref-type="table"}\].

###### 

Summary of diagnosis

![](JCytol-35-79-g001)

A comparative assessment of results obtained by both cytospin and cell block technique was evaluated \[[Table 2](#T2){ref-type="table"}\]. It was observed that among 74 pleural fluid samples, both cellularity and preservation of cell morphology were better in cytospin preparations as compared to cell blocks. However, the number of suspicious cases diagnosed on cytospin smears was seen to reduce from 12 to 6 cases when they were reassessed by cell block sections, as a diagnosis of adenocarcinoma was possible. In contrast to cytospin smears, there was a higher rate of detection of malignancy on cell block sections. Similar observations were made with respect to samples of peritoneal fluid.

###### 

Comparative evaluation of results obtained on cytospin and cell block examination

![](JCytol-35-79-g002)

Arrangement of cells in sheets and clusters was the commonest pattern, in pleural fluid, while dispersed cells were most commonly encountered in peritoneal fluids. Glandular arrangement and acinar formation were observed in some cases \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\]. Further by using PAS stain on cell block sections, active mesothelial cells could be distinguished from mucus producing tumor cells \[[Figure 2d](#F2){ref-type="fig"}\].

![(a and b) Cytospin smears showing metastatic adenocarcinoma with papillary sheet of malignant cells and hemorrhagic background (H and E stain, ×40). (c) Cell block showing papillae of malignant cells in fluid from Pouch of Douglas (H and E stain, ×40). (d) Cell block of peritoneal fluid with metastatic papillary cystadenocarcinoma ovary (H and E stain, ×10)](JCytol-35-79-g003){#F1}

![(a)Cytospin smear with malignant keratinized squamous cells in pleural fluid (Pap stain, ×40). (b) Cell block with isolated malignant cells and mesothelial cells in pleural fluid (adenocarcinoma) (H and E stain, ×40). (c) Cytospin smear of urine sample--transitional cell carcinoma (Pap stain, ×40). (d) Cell block of pleural fluid showing PAS stain positivity in tumor cells (PAS stain, x 40)](JCytol-35-79-g004){#F2}

Out of 12 samples of the miscellaneous category, adequate cellularity was reported in 7 cases on cytospin smears, as compared to 10 cases on cell blocks. Maintenance of tissue architecture and diagnosis of malignancy was, once again, better on cell block sections. However, the nuclear and cytoplasmic details were better preserved by cytospin technique. No major artifacts or distortions were noted. Out of 7 benign cases, 2 cases with cells having atypical changes associated with inflammation and 1 case belonging to suspicious category were placed in the malignant category (adenocarcinoma of ovary) on cell block sections.

Seven cases of transitional cell carcinoma and one of squamous cell carcinoma were detected on cytospin smears of urine samples [Figure 2a](#F2){ref-type="fig"} and [c](#F2){ref-type="fig"}\]. An attempt was made to prepare cell blocks from all the urine samples processed by cytospin. However, it was seen that because of inadequate sediment yield after centrifugation due to poor cellularity, the tissue contained in the blocks was grossly insufficient for a histological diagnosis.

The differences between cytospin and cell block method were tested for significance by using "Z" test for proportion. The value of Z-test on comparing cytospin and cell block techniques for cell retrieval and morphology \[[Table 2](#T2){ref-type="table"}\] showed that the results obtained by the two techniques were significant only for cell morphology of malignant pleural fluid samples (Z = 2.1), indicating better preservation of cellular morphology by cytospin method. No significant difference was seen between the two techniques with regard to adequacy of cell retrieval.

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Cytological examination of serous effusions has increasingly gained acceptance in clinical medicine to such an extent that a positive diagnosis is often considered the definitive diagnosis and obviates exploratory surgery. However, cytological diagnosis of effusions has a sensitivity of 40--70%.\[[@ref3]\] This can be attributed to low cellular yield and spreading of cells over a large area, which reduces the rate of detection. Moreover, overcrowding, overlapping, cell loss, and cellular changes due to processing are important factors.\[[@ref4]\] It is therefore important for the cytologist to strive to attain the best possible results. Cytopreparation of fluids is as important as cytodiagnosis in providing good diagnostic service. In this study, the specimens were processed by both cytospin and cell block methods prior to diagnosis.

On comparing results obtained by both cytospin and cell block technique, it was observed that cytospin technique is better for concentrations of cells from fluid sample especially in hypocellular fluids. Cytospin technique also allows better preservation of cell morphology as compared to cell block method. This may be attributed to the various changes that occur in the tissue at different stages of fixation and tissue processing by the latter method. Additionally, cytospin technique is less time consuming, relatively inexpensive, easy, and involves less technical manpower. The drawback is that all cells including red and white cells and debris are concentrated in a small area, which often tends to obscure any epithelial cells. Aggregation of mesothelial cells into clusters, rosettes, or acinar structures can confound the picture in cytospin smears. Therefore, use of cytospin as the initial method of investigating fluid samples is augmented by cell blocks, which in selected cases may help in resolving diagnostic dilemmas.

Several studies have analyzed the utility of cell block preparations. Tissue architecture is better delineated and special stains can be easily applied. Serial sections can also be obtained for immunostaining. The slides can be better preserved for long durations.\[[@ref5][@ref6][@ref7][@ref8][@ref9][@ref10][@ref11]\] The procedure has also been applied to fluid-based (Thin Prep) gynecologic specimens with good results.\[[@ref12]\]

However, cell block preparation is time-consuming, and microscopic picture is often dependent on the effect of fixative used. During processing, a lower fixative concentration (7.5% buffered formalin) and shorter period of immersion in xylene are considered to give optimal results.\[[@ref13]\] Another study has recommended immediate fixation of aspirates in 4% paraformaldehyde to shorten the processing time.\[[@ref14]\] The procedure also requires ample amount of sediment for adequate sections, as observed in this study with regard to urine samples. Therefore, low cellularity samples may not yield adequate cell block sections.

Scrape cell block technique, miniblock technique, cotton block method, and recently, a capsule-based method have been described as an alternative to conventional cell block preparation.\[[@ref9][@ref11][@ref15][@ref16][@ref17]\] These modifications help in increasing cell yield and enable shorter processing time.

In conclusion, we observed that both methods have their own merits and demerits. Most importantly, the cell block serves as an adjunct to the cytospin method in enhancing diagnostic yield of fluid samples.
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